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Optimization of Migrating Corrosion Inhibitor with Transmission and
Inhibition Performance

LIU Zhiyong, WANG Zixiao, SONG Ning
(College of Civil Engineering, Yantai University, Yantai 264005, Shandong, China)

Abstract: The anti-corrosion effect of MCI in NaCl solution and the transmission efficiency of MCI in concrete were investigated.
The composition of MCI was optimized based on these performances. The results show that when the optimized MCI (PCI-2015) of
2% (in mass fraction) in 1%NaCl solution is added for 1 d, the corrosion current density (/corr) Of corroded steel bar can be reduced to
less than 0.02 pA/cm?, and leor can be below 0.02 pA/cm? at least 28 d. The leor Of steel bar in chloride contaminated concrete
absorbed PCI-2015 for 12 h can be decreased to less than 0.1 pA/cm?. The absorbed weight of PCI-2015 is 6.78 times greater than that
of the PCI-2010 in cubic concrete specimen, and the detected nitrogen content is 702 mg/kg at the depth of 70 mm in prism specimen
in 5 d. The microscopic morphology and surface elements for mild steel immersed in 1%NaCl solution with 2% PCI-2015 were
determined by atomic force microscopy and X-ray photoelectron spectroscopy. The results indicate the molecules of PCI-2015 could
displace chloride ions, thus inhibiting the steel corrosion or making corroded carbon steel repaired.
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Table1 Composition proportion of MCI

Mass fraction/%

Sample No.

PCI-2010 AMA Penetrant
ZX-1 95.0 5
7X-2 90.0 10
ZX-3 80.0 20
ZX-4 70.0 30
ZX-5 50.0 50
ZX-6 50.0 50
ZX-7 475 50 2.5
ZX-8 45.0 50 5
ZX-9 40.0 50 10
ZX-10 35.0 50 15
ZX-11 25.0 50 25
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Fig. 4 W, of ternary MClIs in concrete at different time
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BT AR A 2. AN S BTN, PCI-2015 76 152 #K N 702 mg/kg, W PCI-2015 78 %+
WAL 8] 5d, fEEE 70mm A SEN  BAERBEMHBANMELE.
F2 RUZ MCI FEERER leore ERTEL

Table 2 lcorr of steel bars in concrete with MClIs at different time

Teon/(LA-cm™2)

Sample No. 3h 6h 12h 24h
Initial Final Initial Final Initial Final Initial Final
ZX-6 0.895 0.505 1.335 0.345 1.810 0.159 2.740 0.139
ZX-8 1.195 0.624 1.465 0.522 1.972 0.123 3.509 0.175
zX-9 1.137 0.384 1.398 0.291 1.607 0.170 2.528 0.145
ZX-10 0.744 0.183 1.446 0.183 1.633 0.024 2.038 0.057
ZX-11 1.037 0.517 1.553 0.373 1.686 0.071 2.042 0.078
36007 N E— 3.3 Tﬁmﬁ%ﬂ—‘ﬁﬁﬁﬁﬁﬁw ‘ -
= 3000 —O— Dipping for2 d 6 & 1E 1% NaCl ¥ 7K - & I8 R 480 2%
%;'; raool & A~ Dipping for 3 d PCI-2015 fRAAZR T RS B 6 AT UG
| \* IR VRAN PCI-2015 [ ¥ h AN ) 22 4T B U437
g 18001 NN B H IR B AR IR B FE AN T, T U RORL 778 75
2ol I—, TERRANACTET, ATIRALEN A R TEDLRS, BRI,
A 23 9 TE 1% NaCl 33 4 o ¥ A 5 2%
I “‘-'::Q:HH:EHE PCI-2015 £ Fr k5 i Jm 2% 10 70 3 19 XPS P 45
0020 30 a0 30 60 70 (FESL 1 NES N PCI-2015, #£5h 2 Xt iEd). B3k 3
; ‘ W‘;i*’“"'"'jl e K1 RERL 1 RIRER: 2 B0 I Cl2p (A A
Fig. 5 IfIitrggC:nz(c)(l)rslti:Eo/?PC{Zl?)g%‘cﬁ?ﬁfieit%iepth in 0.41%A1 10.99%. JSifJabefh 1 AIEE i 2 80 22T
concrete Cl2p & BN 0 A 14.94%.
56.0 nm
8.6 ui 201.6 nm

0.2 nm

5 pm

(a) 2% PCI-2015 (b) Control

SN ARSI EIpZ

Fig. 6 Morphology images of steel test pieces’ surface
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Table 3 Atomic content of carbon steel samples HEMmMEE T XPS i, HIE 7 fIE 8 7T 41, wRiNE
Sample No.  Etching time/s Cl2p Fe 2p N l1s Ols Eu& Bﬁ PCI-2015 )ﬁ s ﬁ;ﬂ%ﬁ@&ﬁ‘]/ﬁ%%ﬁ%ﬁ?é‘
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